shell corrections as done in Ref. [6] . Strutinsky has given a consistent description of the nuclear binding energy in terms of a sum of a liquid drop energy plus first and higher order shell corrections [7] . Such an expansion relying on the validity of the Hartree-Fock description of the nuclear ground state is referred to as the Strutinsky energy theorem [8] . The energy averaging method widely used to extract the shell correction has been shown to be equivalent to many other possible prescriptions (such as the so-called temperature method or various semi-classical expansions) [9] . A consistent fit of the parameters of both the liquid drop model and the single particle potential needed in the Strutinsky method has been done by Seeger and co-workers (see e.g. Ref. flO] ) for nuclei with A £ 40. Such approaches to nuclear masses are met with two kinds of difficulties: i) how reliable is the extrapolation of single particle potential parameters? ii) What is the accuracy of the Strutinsky method itself?
The aim of this contribution is to provide an answer to the second question pertaining to the validity of the Strutinsky expansion of the energy when stopped after the first order terms. Starting from a microscopic hamiltonian with some effective nucleon-nucleon interaction, one can write [7] the total energy E in the Hartree-Fock approximation as:
(1)
In (1) , E is a 11 liquid drop" energy which depends only on the average part of the density matrix. The quantity 6Ei(Cj_) is the usual shell correction energy evaluated for the spectrum €j_ which will be defined below, whereas 6E2 is the sum of higher order shell corrections which is neglected in the usual shell correction approach. The single particle energies £± are eigenvalues of the average part of the Hartree-Fock potential.
Using the effective interaction of Skyrme (in the parametrization SIII [2] ) we have performed Hartree-Fock calculations leading to the knowledge of the energy E . From such self consistent solutions we have obtained the quantities E and &Ei (e±) , thus leading via Eq. (1) to the corrective term 6E2 • Some results have already been discussed in Ref. [11] . Let us summarize the main conclusions.
i) The average energy E does behave like a l iquid drop energy. This is illustrated in Fig. (1) . The variation of E as a function the constrained quadrupole moment Q is smooth with the exception of some wiggles around the ground state and the first fission barrier of the considered 240pu nucleus (Hartree-Fock solutions are taken from Ref. [12] ) . These wiggles are in fact due to a rapid variation(with respect to Q) of the hexadecapole moment h of the considered solutions. This is ascertained by the comparison of E with the energy of a liquid drop [6] having the same multipole moment Q and h , since the latter presents the same wiggles as E . One could try to extract from such curves the liquid drop parameters associated with a 9iven effective interaction. This is somewhat difficult [11] with a good accuracy, and a fit of E(A) for spherical solutions would be far better. Preliminary results are sufficiently realistic to confirm the relevance of the used interaction for testing the shell correction approach.
^ ii) The obtained first order corrections SE^(€i) are close to those found in the usual calculations using phenomelogical single particle potentials. Some detailed differences may be due to small deficiencies in the parameters of one or the other approach (explaining e.g. the bad first fission barrier of ^40p u as calculated with the interaction of Skyrme III).
iii) The sum of the higher order shell corrections SE2 is found to be relatively small ("1-2 MeV) for medium and heavy nuclei. As expected, for light nuclei the convergence of the expansion (1) is less rapid than for heavier nuclei. Indeed in the 40ca nucleus, both S E]_ (£j_) and SE2 have the same order of magnitude, as can be seen on Fig. 2 average density matrix ^ is introduced; the average energy E(^) and the eigenvalues of the average one body potential are then derived selfconsistently. It was found [13] that the alternative form E = E({) + $E 1 (€ ± ) + SEj (2) for the expansion of the exact H.F. energy converges much more rapidly than eq. (1). For ground states of nuclei as light as 1*>0 or 40 Ca, as well as in heavy nuclei, the remaining corrections SE2' range from 0 to 0.6 MeV. On Fig. 3 ,the approximate deformation energy E(£) + SEi(€i) for 4^C a is compared to the exact energy E. The difference between the two energies is for all deformations as small as for the ground state. 
